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Abstract 
The h-index is a recent but already quite popular way of measuring research quality and 
quantity. However, it discounts highly-cited papers. The g-index corrects for this, but it is 
sensitivity to the number of never-cited papers. Besides, h- or g-index-based rankings 
have a large number of ties. Therefore, this paper introduces two new indices, and tests 
their performance for the 100 most prolific economists. A researcher has a t-number (f-
number) of t (f) if t (f) is the largest number for which it holds that she has t (f) 
publications for which the geometric (harmonic) average number of citations is at least t 









A researcher has a h-index of h if h is the highest number for which holds that she has h 
publications that are cited at least h times (Hirsch, 2005). Research quantity and quality 
are measured with a single, simple index, that has taken the world of research assessment 
by storm. The appeal of the h-index is intuitive. To increase your h-number, you need 
more and better papers. There is one shortcoming of the h-index, and one drawback. The shortcoming is that it is 
a measure of lifetime achievement. Therefore, normalised values have been proposed that 
adjust for the stage of career (Egghe, 2007; Sidiropoulos et al., 2007). The drawback is 
that the h-index is determined by the number of citations of a single paper. Joe Stiglitz 
has the highest h-number in the dataset used in this paper. It is 53, as he has 53 papers 
that are cited at least 53 times. However, 3 of his papers are cited more than 1,000 times. 
The h-index ignores this, even though prizes are won with a few exceptional papers. 
Therefore, Egghe (2006) and Jin (2006) independently introduced the g-index. A 
researcher has a g-index of g if g is the highest number for which holds that she has g 
publications that are cited at least g times on average. 
The problem with the g-index is that the same as with all arithmetic averages: It ignores 
the distribution of citations. A researcher with one highly-cited paper, perhaps written 
with a co-author, and a large number of unremarkable publications would still have a 
high g-number. Jin et al. (2007) therefore introduce the r-index, which is the product of 
the square roots of g and h. Here, I propose a different solution, namely to use the 
harmonic and the geometric averages rather than the arithmetic one. 
I test these ideas with data for the 100 most prolific economists. Section 2 presents the 
data and makes the definitions rigorous. Section 3 discusses the results. Section 4 
concludes. 
 
2.  Data and Methods 
The 100 most prolific economists were identified from IDEAS/REPEC, using the 
“number of distinct works” in May 2007.
1 As IDEAS/REPEC still has only a poor 
coverage of citations, publication and citation data for these 100 economists were 
downloaded from the ISI Web of Science. See Table A1. 
The h-index solves 
(1)    max h h ch ≥
where ci is a series of publications, denoted by their number of citations, in declining 
order. Both ci and h are natural numbers; see Ruane and Tol (forthcoming) for a rational 
h-index. The h-index is not larger than the number of cited publication. Papers that are 
cited at least h times, are said to be in the h-core (Liang, 2006). 
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The first formulation is due to Egghe (2006), 
the second to Jin (2006). The average number of citations is a real number, but the 
number of papers is a natural number and therefore the g-number is natural too. The g-
index is not larger than the number of publications, but may be larger than the number of 
cited publication. 
 
1 See http://ideas.repec.org/top/top.person.dnbworks.html for the latest ranking. 













The f-index is not larger than the number of cited publications, as the harmonic means 
goes to zero at the point where the number of citations goes to zero. As with the h-index, 
the least-cited paper is the most important one, but any citation to any paper in f-core 
increases the f-index. 
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The t-index shares many of its properties with the f-index. However, the first partial 
derivative of the harmonic mean is proportional to c
-2, while the first partial derivative is 
the geometric mean is proportional to c
-1/t. In both cases, an additional citation to a not-
so-often cited paper counts more than an additional citation to an often-cited paper. 
However, this effect is stronger in case of the harmonic mean. The f-index is more 
egalitarian than the t-index. Furthermore, the t-index is more egalitarian than the g-index, 
and f-index is less egalitarian than the h-index. The following relationship holds 
(5)    hftg ≤≤ ≤
One can also graphically solve the above indices. Rank the publications in the number of 
citations. Plot the number of citations, or the respective averages for the first n papers. 
Plot the rank. The index is where the lines cross, rounded down. Figure 1 illustrates this 
for the publications of Joe Stiglitz. 
 
3. Results 
Figure 2 plots the g-, f- and t-indices against the h-index. Table A1 has the numbers. 
Clearly, there is a strong correlation between the indices. Table 1 confirms this. It shows 
the rank correlation. For completeness, the ranks based on the number of publications, the 
number of citations, and the average number of citations per paper is also added, as is the 
r-index for completeness. The rank correlation between the indices is 96% or higher. 
With citations or citations per paper, the rank correlation is 87% or higher. Only the 
ranking based on the number of papers stands out: The rank correlation may be as low as 
59%. Therefore, the various indices do add information about research quality relative to 
publication and citation numbers, but they add little information relative to one another. 
The added value of the g-, f- and t-indices therefore does not lie in a different overall 
ranking. The details of the ranking are different, however. The h-index produces a large 
number of ties: 86 out of 100 economists are tied with at least one other person. The g-
index improves on this, but only slightly: there are 77 ties. The f-index does much better 
with 46 ties, and the t-index is best with 40 ties. Because of the non-linearity of the 
  3harmonic and geometric means, the f- and t-indices are more sensitive to small 
differences between researchers. 
Above, I noted that the g-index is not constrained by the number of cited papers. This 
holds for 3 of the 100 economists: Robert Barro, Robert Engle, and James Poterba. For 
each of these, it is true that if they publish one more paper, their g-index automatically 
increases by 1, regardless of whether that paper is ever cited; indeed their g-number is 
constrained by the number of publication. In fact, Engle’s g-number is 10 greater than his 
number of cited papers, and for Barro the gap is 14. Poterba has no papers that are 
uncited. The h-, f- and t-indices not have this problem, by construction. 
 
4. Conclusion 
I propose two alternatives to the h-index. Like the h-index, both alternatives have the 
advantage that research quantity and quality are combined in a single number. Unlike the 
g-index proposed earlier, the indices proposed here are constrained by the number of 
cited papers. Furthermore, the new indices have more discriminatory power than the h- 
and g-indices. However, the broad ranking of researchers is by and large the same for the 
four alternative indices. Computing all four indices adds work but no insight. 
That leaves the choice between the f- and the t-index. The t-index has more 
discriminatory power, but that may be true only for the particular set of researchers 
assessed here. Both indices are maximum if every paper is cited the same number of 
times, but the f-index deviates much faster from this maximum than does the t-index. As 
a few papers get cited much more than others, it seems reasonable not to place too much 
weight on the distribution of citations. This argument favours the t-index, but admittedly 
this is a matter of taste. 
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Figure 1. The number of citations per paper by Joe Stiglitz, the arithmetic, geometric, and 





























Figure 2. The g-, f-, and t-index as a function of the h-index. 
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